WhaKJs claimed is: 

^JrO^ y^^^ A method of measuring at least one parameter of a biological 
sfmple comprising the steps of: 

(a) setting the temperature of said biological sample to a first temperature, 
said first temperature being wi^in the physiological temperature range of said biological 
sample; 

(b) performing ap' optical measurement on said biological sample at said first 
temperature; 

(c) determining at least one optical parameter of said biological sample at 
said first temperature/said first temperature corresponding to a first depth in said 
biological sample; 

(d) changing said first temperature of said biological sample to at least a 
second temperature, said at least second temperature being within the physiological 
temperature range of said biological sample; 

(e) performing said optical measurement on said biological sample at said at 
least secondytemperature; 

(f) / determining said at least one optical parameter of said biological sample 
at at least/a second temperature, said at least second temperature corresponding to a 
second gepth in said biological sample; and 

determining said at least one parameter of said biological sample from the 
functional relationship of said at least one optical parameter on depth in said biological 
san>ple. 
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2. The method of claim 1 ,^,wKerein said change in temperature of said 
biological sample results in a 9t»€fhge in penetration depth of light in said biological 
sample. 
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3. The method of claim 1 , wherein said optical m^a^rement is a 
diffuse reflectance measurement. 

4. The method of claircrlN, \Nhefe\n said optical measurement is a 
spatially resolved diffuse reflectapjeem 

5. The methera of claim 1 , wherein said optical measurement is a 
frequency domain^rneasurement. 

6. y^ The method of claim 3, wherein said diffuse reflectance measurement is 
performed at a single sampling distance. 

7. Th^^^ethod of claim 1 , wherein said first temperature and said at 
least second tertnb^P^ure are within a range from about 0 °C to about 45 °C. 
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8. The method of claim 1 , wherein said first temperature and saia at 
least second temperature are within a range from about 15 ""C to apdm 45 °C. 

9. The method of claim 1 , wherein said opjie^n measurement is 
performed using light at at least one wavelengti>tn a range from about 400 nm to 
about 2500 nm. 

10. The method of claiffT 1 , wherein said optical measurement is 
performed using light at at J^ast one wavelength in a range from about 600 nm to 
about 1300 nm. 



1 1 . Jne method of claim 1 , wherein said at least one parameter of said 
biologicaLsfample is the concentration of an analyte. 
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12. The method of claim 1 1^^AArtierein said analyte is glucose, hemoglobin, or 



water. 



1 3. The method of claim 1 , wherein said^atleast one optical parameter is 



5 absorption coefficient, scattering coeffic/ 
coefficient, or light penetration 
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lean free path, effective attenuation 
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rThe methjxf of claim 1, wherein said biological sample is an excised tissue 
or a biopsy ^ampk 



15. The method of claim 1 , wherein said biological sarnplels a human body 



part. 



16. The method of claim 1 , whereip^id biological sample is intact human 
15 skin, esophagus tissue, intestine tissup^or cervical tissue. 

17. The method opoaim 1 , wherein said at least one parameter of said 
biological sample is a parameter indicating a disease state. 



20 18. /The method of claim 17, wherein said disease state is diabetic state, 

vasculaj>d1sease state, dermatological disease state, or neoplasmic disease state. 

9^ iJ&t^ A method^f measuring at least one parameter of a biological sample 
havifig a plurality oMayers, said method comprising the steps of: 

(a) seeing the temperature of said biological sample to a first temperature, 
said first temj^erature being within the physiological temperature range of said biological 
sample; 

66) performing an optical measurement on said biological sample at said first 
temperature; 
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(c) determinirrg at least one optical parameter of a first layer of said biological 
sample, said first layer/oeing located at a first depth of said biological sample, said first 
temperature correspc/nding to a first depth of said biological sample; 

(d) chanmng said first temperature of said biological sample to at least a 
second temperati/re, said at least second temperature being within said physiological 
temperature range of said biological sample; 

(e) pierforming said optical measurement on said biological sample at said at 
least second/temperature; 

(f) / determining said at least one optical parameter at at least a second layer 
of said biological sample, said at least second layer being located at at least a second 
depth of said biological sample, said at least second temperature corresponding to said 
secondyciepth of said biological sample; and 

ig) determining said at least one parameter of said biological sample from the 
functional dependence of said at least one optical parameter on depth in said biological 
saniple. 



20. The method of clainrMj&rwherein said change in temperature of said 
biological sample results ina-<5fiange in penetration depth of light in said biological 
sample. ^^^^ 

21 . The method of claim 1 9, wherein said optical measur^np^eriris a 
diffuse reflectance measurement. ^^^---^'"'"""^ 

22. The method of claim 19j^rfT€rein said optical measurement is a 
spatially resolved diffuse reflectpf«5e mWsurement. 

23. The metliod of claim 19, wherein said optical measurement is a 
frequency dorp^ measurement. 
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24. The method of claim 21 ym\ere\n said diffuse reflectance 
measurement is performed aVa sklgle sampling distance. 



25. //The meth0a of claim 19, wherein said first temperature and said at 
5 least seconqtempigrature are within a range from about 0 ''C to about 45 ""C. 




The method of claim 19, wherein said first temperature and said at 
leasf secor/d temperature are within a range from about 15 °C to about 42 °C. 



10 27. The method of claim 19, wherein said optical measuferfient is 

performed using light at at least one wavelength in a rangejpcfm about 400 nm to 
about 2500 nm. 
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28. The method of claim 19, wh^F^n said optical measurement is 
performed using light at at least one^vvcivelength in a range from about 600 nm to 
about 1300 nm. 
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29. The method of claim 19, wherein said at least one parameter of said 
biological samplp^ the concentration of an analyte. 

The method of claim 29, wherein said analyte is glucose, hemoglobin, or 



31 . The method of claim 
25 absorption coefficient, scattering 
coefficient, or light penetratio 




rein said at least one optical parameter is 
ent, mean free path, effective attenuation 



32. T| 
tissue or a bioi 



spi^thod of claim 19, wherein said biological sample is an excised 
sy^dmple. 
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33. The method of claim 19, wherein said biological sampleis a human body 



part. 



34. The method of claim 19, wher^iffsaid biological sample is intact human 
skin, esophagus tissue, intestine tissyefor cervical tissue. 

35. The methcxpdf claim 19, wherein said at least one parameter of said 
biological sample is,.afparameter indicating a disease state. 



The method of claim 35, wherein said disease state is diabetic state, 
vaseGlar.disease state, dermatological disease state, or neoplasmic disease state. 




iln apparatusTfor measuring at least one optical parameter of a 
biologicai-s^mple, said sfpparatus comprising: 

(a) a means for irradiating a region of said biological sample with light; 

(b) a means for collecting light re-emitted from said region of said 
biological sample^ 

(c) a jTieans for changing the temperature of said biological sample to 
a temperature^within the physiological range of said biological sample so that 
radiation peptetrates to a specified depth in said biological sample, 

(d) / a means for measuring the intensity of the collected re-emitted light 
at a plurality of temperatures, wherein the measured intensities correspond to 
light re/emitted from different depths of said biological sample; and 

(e) a means for calculating at least one parameter of said biological 
sample from the dependence of at least one optical parameter on depth in said 

)logical sample. 



38. The apparatus of claiiP-aTTwherein said change in temperature of 
said biological sample re^wtt^n a change in penetration depth of light in said 
biological sampk 
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39. The apparatus of claim 37, wherein said intensity at^^nd collected 
re-emitted light is used to determine diffuse reflectance oJ.s^ biological sample. 

5 40. The apparatus of claim 37, whep^ said intensity of said collected 

re-emitted light is used to determi/feSfD^tially resolved diffuse reflectance of said 
biological sample. 

41 . The apparatus of claim 37, wherein said intensity of said collected 
10 re-emitted light is us^ to determine a frequency domain measurement of said 
biological samol^ 

The apparatus of claim 37, wherein said intensity of said collected 
re-^itted light is determined at a single sampling distance. 

15 

43. / yThe^^pparatus of claim 37, wherein said temperature ranges from 
about 0 °C Vto about 45 °C. 

44. The apparatus of claim 37, wherein said light used tojrjadlate said 
20 sample has at least one wavelength ranging from about 4^DHTfnto about 2500 

^ nm. 

45. The apparatus of claipfr^7, wherein said light used to irradiate said 
sample has at least one wav^l^gth ranging from about 600 nm to about 1300 

25 nm. 




46. he apparatus of claim 37, wherein said at least one parameter of 
said bipl6gical sample is the concentration of an analyte. 
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47. The method of claim 46, SNp^xn said analyte is selected from the 
group consisting of glucose, hemoglobin, and water. 



48. The apparatus of claim 37, wherein said at least one optics 
5/, parameter is selected from the group consisting of absorption cpefficient, 

scattering coefficient, mean free path, effective attenua|iprrcoefficient, or light 
penetration depth. 



49. The apparatus of clain>37, wherein said biological sample is 
10 selected from the group consi^trfig of intact human skin, esophageal tissue, 
intestine tissue, or cervicarftissue. 
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50. apparatus of claim 37, wherein said at least one parameter of 

said biol0^ical sample is an indicator of a disease state. 




M apparatus of claim 37, wherein said disease state is is selected 

/ from thpe^roup consisting of diabetic state, vascular disease state, 
defmatologioal disease state, and neoplasmic disease state. 

52. The apparatus of clairruSTTwherein said irradiation means and said 
temperature changing means are included in an endoscope. 
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